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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to claims 1 - 20 have been considered but 
are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 - 4, 6 - 12, and 15 - 20 are rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by Yoo et al. 

Regarding claim 1, Yoo et al. describe a memory device, comprising: 

An address bus interface (column 4, lines 27 - 29; Figure 4, items 410a, 410b); 

An address bus termination circuit that can be enabled or disabled (Figure 4, 
items enclosed by boxes 420, 440; column 5, line 57 - column 6, line 13); 

An address bus termination control signal input (Figure 2; where the input is 
interpreted as the input to the switches SW3, SW4, SW5, SW6 connected to items 
CON1, CON2) wherein the address bus terminal control signal input is operable to 
enable the address bus termination circuit when the address bus termination control 
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signal input is tied to a first voltage level, and wherein the address bus termination 
control signal input is operable to disable the address bus termination circuit when the 
address bus termination control signal input is tied to a second voltage level (column 7, 
lines 40 - 44 describe where the control signal CON being at a first voltage level (low 
level) and the termination resistor being OFF; column 8, lines 5-10 describe where the 
control signal CON is at a second voltage level (high level) and the termination resistor 
is turned ON). 

Regarding claim 2, Yoo et al. describe the address bus termination circuit to be 
enabled if an asserted address bus termination control signal (Figure 2, items CON1, 
CON2) is received at the address bus termination control signal input (column 7, lines 
40 - 44 describe where the control signal CON being at a first voltage level (low level) 
and the termination resistor being OFF; column 8, lines 5-10 describe where the 
control signal CON is at a second voltage level (high level) and the termination resistor 
is turned ON). 

Regarding claim 3, Yoo et al. describe the address bus termination circuit to be 
disabled if the address bus termination circuit control signal (Figure 2, items CON1 , 
CON2) is not asserted (column 7, lines 40 - 44 describe where the control signal CON 
being at a first voltage level (low level) and the termination resistor being OFF; column 
8, lines 5-10 describe where the control signal CON is at a second voltage level (high 
level) and the termination resistor is turned ON). 
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Regarding claim 4, Yoo et al. describe wherein the address bus termination 
control signal (Figure 2, items CON1, CON2) is asserted when at a logically high 
voltage level and is not asserted when at a logically low voltage level (column 7, lines 
40 - 44 describe where the control signal CON being at a first voltage level (low level) 
and the termination resistor being OFF; column 8, lines 5 - 10 describe where the 
control signal CON is at a second voltage level (high level) and the termination resistor 
is turned ON). 

Regarding claim 6, Yoo et al. describe a data bus interface (column 4, lines 27 - 
29; Figure 4, items 410a, 410b) and a data bus termination circuit (column 4, lines 27 - 
33; column 5, lines 11 - 13). 

Regarding claim 7, Yoo et al. describe a data bus termination control signal input, 
the data bus termination circuit to be enabled in response to an asserted data bus 
termination control signal (Figure 4, items enclosed by boxes 420, 440; column 5, line 
57 - column 6, line 13; Examiner notes that Yoo et al. describe that their invention can 
be applied to either address busses or data busses; column 4, lines 27 - 33). 

Regarding claim 8, Yoo et al. describe a memory module comprising: 



Application/Control Number: 10/814,074 Page 5 

Art Unit: 2111 

A plurality of memory devices (Figure 4, items 430a, 430b, 450a, 450b) coupled 
to an address bus in a daisy chain configuration, each of the plurality of memory 
devices including: 

An address bus interface (column 4, lines 27 - 29; Figure 4, items 410a, 410b); 

An address bus termination circuit that can be enabled or disabled (Figure 4, 
items enclosed by boxes 420, 440; column 5, line 57 - column 6, line 13); 

An address bus termination control signal input (Figure 2; where the input is 
interpreted as the input to the switches SW3, SW4, SW5, SW6 connected to items 
CON1, CON2) wherein the address bus terminal control signal input is operable to 
enable the address bus termination circuit when the address bus termination control 
signal input is tied to a first voltage level, and wherein the address bus termination 
control signal input is operable to disable the address bus termination circuit when the 
address bus termination control signal input is tied to a second voltage level (column 7, 
lines 40 - 44 describe where the control signal CON being at a first voltage level (low 
level) and the termination resistor being OFF; column 8, lines 5 - 10 describe where the 
control signal CON is at a second voltage level (high level) and the termination resistor 
is turned ON). 

Regarding claim 9, Yoo et al. describe wherein for each of the plurality of 
memory devices the address bus termination circuit to be enabled if an asserted 
address bus termination control signal (Figure 2, items CON1, CON2) is received at the 
address bus termination control signal input (column 7, lines 40 - 44 describe where the 
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control signal CON being at a first voltage level (low level) and the termination resistor 
being OFF; column 8, lines 5-10 describe where the control signal CON is at a second 
voltage level (high level) and the termination resistor is turned ON). 

Regarding claim 10, Yoo et al. describe wherein for each of the plurality of 
memory devices the address bus termination circuit to be disabled if the address bus 
termination circuit control signal (Figure 2, items CON1, CON2) is not asserted (column 
7, lines 40 - 44 describe where the control signal CON being at a first voltage level (low 
level) and the termination resistor being OFF; column 8, lines 5-10 describe where the 
control signal CON is at a second voltage level (high level) and the termination resistor 
is turned ON). 



Regarding claim 1 1 , Yoo et al. describe wherein for each of the plurality of 
memory devices the address bus termination control signal (Figure 2, items CON1, 
CON2) is asserted when at a logically high voltage level and is not asserted when at a 
logically low voltage level (column 7, lines 40 - 44 describe where the control signal 
CON being at a first voltage level (low level) and the termination resistor being OFF; 
column 8, lines 5-10 describe where the control signal CON is at a second voltage 
level (high level) and the termination resistor is turned ON). 

Regarding claim 12, Yoo et al. describe wherein all but the last memory device in 
the daisy chain configuration has its address bus termination control signal input tied to 



Application/Control Number: 10/814,074 Page 7 

Art Unit: 21 11 

ground and the last memory device in the daisy chain configuration has its address bus 
termination control signal tied to a positive voltage (Figure 7 shows a number of 
scenarios. In the case where Figure 2, item 420 is module 1, and Figure 2, item 440 is 
module 2 (here, interpreted as the last memory device in the daisy chain configuration), 
Figure 7 shows in the table where Module 1 active termination is OFF and Module 2 
active termination is ON. In that case, as described in column 7, lines 40 - 44, when a 
termination resistor is not connected, the CON signal is low (i.e., ground). When, as 
described in column 8, lines 5-10, the termination resistor is connected, the CON 
signal is high (i.e., a positive voltage). Therefore, Yoo et al. implicitly describes this 
limitation. 

Regarding claim 15, Yoo et al. describe a data bus interface (column 4, lines 27 

- 29; Figure 4, items 410a, 410b) and a data bus termination circuit (column 4, lines 27 

- 33; column 5, lines 11-13). 

Regarding claim 16, Yoo et al. describe a data bus termination control signal 
input, the data bus termination circuit to be enabled in response to an asserted data bus 
termination control signal (Figure 4, items enclosed by boxes 420, 440; column 5, line 
57 - column 6, line 13; Examiner notes that Yoo et al. describe that their invention can 
be applied to either address busses or data busses; column 4, lines 27 - 33). 



Regarding claim 17, Yoo et al. describe a method, comprising: 
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Connecting in a daisy chain configuration an address bus to (Figure 4, items 
410a, 410b; column 4, lines 27 - 29) a plurality of memory devices (Figure 4, items 
430a, 430b, 450a, 450b) on a memory module (Figure 4, items 420, 440); 

Providing address bus termination circuitry in the plurality of memory devices 
(Figure 4, items enclosed by boxes 420, 440; column 5, line 57 - column 6, line 13); 

Enabling the address bus termination circuitry of only one of the plurality of 
memory devices (Figure 7 shows a table where only one particular "rank" (interpreted 
as a memory device) of a memory module has its termination circuitry enabled (turned 
on). 



Regarding claim 18, Yoo et al. describe wherein enabling the address bus 
termination circuitry of only one of the plurality of memory devices includes enabling the 
address bus termination circuitry of the last memory device in the daisy chain 
configuration (Figure 7 shows a number of scenarios. In the case where Figure 2, item 
420 is module 1 , and Figure 2, item 440 is module 2 (here, interpreted as the last 
memory device in the daisy chain configuration), Figure 7 shows in the table where 
Module 1 active termination is OFF and Module 2 active termination is ON. In that 
case, as described in column 7, lines 40 - 44, when a termination resistor is not 
connected, the CON signal is low (i.e., disabled). When, as described in column 8, lines 
5-10, the termination resistor is connected, the CON signal is high (i.e., enabled). 
Therefore, Yoo et al. implicitly describes this limitation). 
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Regarding claim 19, Yoo et al. describe wherein enabling the last memory device 
in the daisy chain configuration includes coupling an address bus termination control pin 
to a positive voltage (Figure 7 shows a number of scenarios. In the case where Figure 
2, item 420 is module 1, and Figure 2, item 440 is module 2 (here, interpreted as the 
last memory device in the daisy chain configuration), Figure 7 shows in the table where 
Module 1 active termination is OFF and Module 2 active termination is ON. In that 
case, as described in column 7, lines 40 - 44, when a termination resistor is not 
connected, the CON signal is low (i.e., ground). When, as described in column 8, lines 
5-10, the termination resistor is connected, the CON signal is high (i.e., a positive 
voltage). Therefore, Yoo et al. implicitly describes this limitation). 

Regarding claim 20, Yoo et al. describe wherein enabling the address bus 
termination circuitry of only one of the plurality of memory devices includes disabling the 
address bus termination circuits in all but the last memory device in the daisy chain 
configuration by coupling address bus termination control pins on all but the last 
memory device to ground (Figure 7 shows a number of scenarios. In the case where 
Figure 2, item 420 is module 1, and Figure 2, item 440 is module 2 (here, interpreted as 
the last memory device in the daisy chain configuration), Figure 7 shows in the table 
where Module 1 active termination is OFF and Module 2 active termination is ON. In 
that case, as described in column 7, lines 40 - 44, when a termination resistor is not 
connected, the CON signal is low (i.e., ground). When, as described in column 8, lines 



Application/Control Number: 10/814,074 Page 10 

Art Unit: 2111 

5-10, the termination resistor is connected, the CON signal is high (i.e., a positive 
voltage). Therefore, Yoo et al. implicitly describes this limitation). 



Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo et al. 
in view of Janzen et al. 

Regarding claim 5, Yoo et al. fail to teach wherein the address bus termination 
control signal is asserted when at a logically low voltage level and is not asserted when 



at a logically high voltage level. 
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Janzen et al. teach that it is well known in the art to reverse logic states (column 
2, lines 25 - 33) since one permutation may permit a simpler, yet functionally equivalent 
design. 

Therefore, it would have been obvious to one of ordinary skill in this art at the 
time of invention by applicant to modify the memory device of Yoo et al. to reverse logic 
states as taught by Janzen et al., and designate the control signal as being asserted 
when at a logically low level instead of a logic high level. This would have been obvious 
in order to permit a simpler, yet functionally equivalent design. 



Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yoo et al. in view of Janzen et al. 

Regarding claim 13, Yoo et al. fail to teach wherein for each of the plurality of 
memory devices the address bus termination control signal is asserted when at a 
logically low voltage level and is not asserted when at a logically high voltage level. 

Janzen et al. teach that it is well known in the art to reverse logic states (column 
2, lines 25 - 33) since one permutation may permit a simpler, yet functionally equivalent 
design. 

Therefore, it would have been obvious to one of ordinary skill in this art at the 
time of invention by applicant to modify the memory device of Yoo et al. to reverse logic 
states as taught by Janzen et al., and designate the control signal as being asserted 
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when at a logically low level instead of a logic high level. This would have been obvious 
in order to permit a simpler, yet functionally equivalent design. 

Regarding claim 14, Yoo et al. teach the additional limitation wherein all but the 
last memory device in the daisy chain configuration has its address bus termination 
control signal input tied to ground and the last memory device in the daisy chain 
configuration has its address bus termination control signal tied to a positive voltage 
(Figure 7 shows a number of scenarios. In the case where Figure 2, item 420 is module 
1, and Figure 2, item 440 is module 2 (here, interpreted as the last memory device in 
the daisy chain configuration), Figure 7 shows in the table where Module 1 active 
termination is ON and Module 2 active termination is OFF. In that case, as described in 
column 7, lines 40 - 44, when a termination resistor is not connected, the CON signal is 
low (i.e., ground). When, as described in column 8, lines 5-10, the termination resistor 
is connected, the CON signal is high (i.e., a positive voltage). Therefore, Yoo et al. 
implicitly describes this limitation. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew D. Spittle whose telephone number is (571) 
272-2467. The examiner can normally be reached on Monday - Friday, 8 - 4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Cottingham can be reached on 571-272-7079. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




